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Introduction
In this contribution, we discuss the remaining issues on MB operations for multi-TRP/panel in Rel-18.
1. Discussion
Power control for UL S-DCI based MTRP
Regarding the UL power control issue, RAN4 has replied the LS in RAN1#112bis-e [1], where per-panel power limitation (Assumption 1) and per-UE power limitation (Assumption 2) are feasible from RAN4 perspective and both assumptions can be applied to a same UE. In the follow-up LS from RAN4 [2], RAN4 concluded per-panel configured Tx power for STxMP, i.e. PCMAXf,c,k where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively:
	[bookmark: _Hlk143633573]RAN4 have performed further analysis since replying to (R1-2205639) ‘LS on UE power limitation for STxMP in FR2’. RAN4 have concluded that the configured transmitted power during STxMP shall be defined per indicated joint/UL TCI state for STxMP, i.e., it will be defined as PCMAXf,c,k where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively.
RAN4 request that RAN1 take this information into consideration for STxMP.


To meet the per-UE power limitation, PCMAX,f,c  as well as per-panel power limitation, PCMAX,f,c,k where k=0,1, Tx power adjustment/reduction is required for STxMP in high Tx power region so that the total UE Tx power for transmission wouldn’t exceed the total UE power limitation. To be specific, assume that UL Tx power value for each panel is Pk where it is based on per-panel power limitation PCMAX,f,c,k with k=0,1. When sum of Pk (i.e. PTOT) is larger than PCMAX,f,c, the following methods to derive power adjustment/reduction on Pk can be considered.
Method 1) Normalization with respect to per-UE power limitation and PTOT
· E.g. Fk = max(Pmin, Pk  ), where  = PCMAX,f,c / PTOT and Pmin is minimum UL Tx power for panel (e.g. Pmin = 0)
Method 2) Power reduction on each panel
· E.g. Fk = max(Pmin, Pk – k), where k is pre-defined or configurable value for panel
[bookmark: _GoBack]Based on the above, the value Fk can be adopted for UL Tx power for the corresponding panel. While both methods can meet the per-UE power limitation, Method 2 seems conservative power control for STxMP since it does not fully utilize the UL Tx power for the panel when the amount of (PTOT - PCMAX,f,c) is small and also, it potentially has a risk not to use a certain panel if k is larger than Pk. On the contrary, Method 1 can fully utilize the UL Tx power for the panel with respect to PCMAX,f,c by applying the scaling factor. According to the assessment, we suggest the following.

Proposal #1: For STxMP, if the sum of UL transmission power (i.e. PTOT) is larger than per-UE maximum Tx power, UL Tx power normalization across the two panels should be supported.
· The normalization parameter  = PCMAX,f,c / PTOT can be adopted for UL Tx power for the panel

TRP-specific beam failure recovery
In RAN1#112 and RAN1#113, the following were agreed for TRP-specific BFR issue.
	Agreement (@RAN1#112)
On unified TCI framework extension, study the following enhancements for TRP-specific BFR:
· Implicit BFD-RS determination based on the indicated joint/DL TCI states for S-DCI based MTRP
· Enhancement to beam update after NW response to TRP-specific BFR request

Agreement (@RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, after NW response to TRP-specific BFR request to a BFD-RS set:
· If the BFD-RS set is the first BFD-RS set, QCL assumption/spatial Tx filter/PL-RS corresponding to the first indicated joint/DL/UL TCI state for channel(s)/signal(s) applying the first indicated joint/DL/UL TCI state are updated according to the new beam (qnew) corresponding to the BFD-RS set.
· If the BFD-RS set is the second BFD-RS set, QCL assumption/spatial Tx filter/PL-RS corresponding to the second indicated joint/DL/UL TCI state for channel(s)/signal(s) applying the second indicated joint/DL/UL TCI state are updated according to the new beam (qnew) corresponding to the BFD-RS set.


As the above, the remaining issue is for implicit BFD-RS determination. With M=2, it would be beneficial to support TRP-specific BFR introduced in Rel-17 where BFD is operated independently via each BFD RS set. For BFD RS determination for M-DCI MTRP, it seems natural to include currently maintained two DL TCI states, one for each BFD RS set since these two TCI are being used by different TRP. Considering that there can be CORESET(s) that does not follow unified TCI, each BFD RS set may include two or more BFD RSs based on Rel-17 BFD-RS determination rule where which set to be included needs to be clarified further, e.g. via CORESET pool index for M-DCI. In addition for implicit BFD RS determination, we need to check whether current BFD RS selection rule can still work since it is unclear how to interpret and compare monitoring periodicity and CORESET index for those CORESETs following unified TCI. More specifically, current rule selects CORESETs corresponding to search space sets according to an ascending order for monitoring periodicity. If monitoring periodicity is same, the UE chooses CORESET(s) by CORESET index. If CORESETpool#0 includes three CORESETs and two CORESETs follow unified TCI but one CORESET does not, how to compare monitoring periodicity needs to be clarified.  

Proposal #2: For TRP-specific BFD with M=2, the following aspects need to be considered.
· Implicit BFD RS set determination when some CORESETs do not follow unified TCI for both S-DCI MTRP and M-DCI MTRP
· BFD-RS selection rule in above case

Conclusion
In this contribution, we have discussed the potential enhancements on MTRP operation based on the extension of unified TCI framework. Based on the discussions above, following proposals are given as:
Proposal #1: For STxMP, if the sum of UL transmission power (i.e. PTOT) is larger than per-UE maximum Tx power, UL Tx power normalization across the two panels should be supported.
· The normalization parameter  = PCMAX,f,c / PTOT can be adopted for UL Tx power for the panel
Proposal #2: For TRP-specific BFD with M=2, the following aspects need to be considered.
· Implicit BFD RS set determination when some CORESETs do not follow unified TCI for both S-DCI MTRP and M-DCI MTRP
· BFD-RS selection rule in above case
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